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INTRODUCTION
Acrosomal extracts of mammalian spermatozoa obtained with detergents contain hyaluronidase (Srivastava, Adams & Hartree, 1965; Stambaugh & Buckley, 1968; Zaneveld, Polakoski & Schumacher, 1973) . Stambaugh & Buckley (1969) reported that in the acrosomal extract of rabbit spermatozoa, hyaluronidase is associated with a trypsin-like enzyme. The trypsin-like enzyme was later designated as acrosin because of its substrate specificity and other properties . Hyaluronidase is involved in the dispersal of the cumulus and is being extensively studied as an effective isoantigen in the female that is inhibited by isoantibodies (Metz, 1972) . Zaneveld et al. (1973) partially purified hyaluronidase from bull spermatozoa and demonstrated its resemblance to bull testicular hyaluronidase.
The partially purified enzyme obtained by Zaneveld et al. (1973) is several times less active than the hyaluronidase present in the crude acrosomal extract of ram spermatozoa. In this paper, we describe methods for separating acrosin and hyaluronidase and the partial purification and properties of ram sperm acrosomal hyaluronidase. (1967a) . The reaction was carried out in a total volume of 0-5 ml containing 0-2 ml (6 mg/ml) hyal¬ uronic acid, 0-1 ml of 0T M-sodium acetate buffer, pH 3-8, 0T ml of 2 M-NaCl and 0T ml of the enzyme. The solution was incubated at 37°C for 1 hr. After incubation, the pH of the reaction mixture was adjusted to approximate neutrality by addition of 0 1 ml of 4 N-NaOH and 0T ml of 0-8 M-potassiumtetraborate (pH 9). The reaction was then stopped by heating at 100°C for 8 min. The N-acetyl-hexosamine end-group colour was estimated by the method of Reissig, Strominger & LeLoir (1955) Gornall, Bardawill & David (1949) Purification of hyaluronidase and acrosin.
Step I. Sephadex G-100 chrornatography. Freeze-dried ram acrosomal extract was dissolved in OT M-NaCl, adjusted to pH 3-5 with HC1, and applied to a Sephadex G-100 column (2-5 85 cm) at 4°C pre-equilibrated with 0-1 M-NaCl, pH 3-5. The column was washed with 650 ml of NaCl solution (OT m) at the rate of 20-6 ml/hr. The hyaluronidase active fractions were pooled and concentrated to 20 ml by diaflow (Amicon, PM-10 filter) with successive addition of 0 05 M-potassium phosphate buffer (pH 7 ). The acrosin active fractions were also pooled separately and concentrated by diaflow using 0-05 M-tris-HCl, pH 8-0.
Step II. DEAE-cellulose chrornato graphy. The hyaluronidase active fraction from
Step I was applied to a DEAE-cellulose column (35 2-5 cm) at 4°C preequilibrated with 0 5 M-potassium phosphate buffer, pH 7-0. The column was eluted with 450 ml buffer and developed with a stepwise gradient of 0 5 mto 2M-NaCl at the rate of 20-5 ml/hr. The first protein peak showing high constant hyaluronidase activity across the peak was pooled and stored at 0°C.
Molecular weight determination. The molecular weight was estimated by sodium dodecyl sulphate (SDS) gel electrophoresis (Weber & Osborn, 1969 fig. 4 . Effect of chondroitin sulphate A, B, C and heparin (H) (0-6 mg/ml) on bull testicular and ram acrosomal hyaluronidase activity (29 ßg protein) using hyaluronic acid (0-6 mg/ml) as substrate.
inhibits the enzyme reaction (Text-fig. 4) (Stambaugh & Buckley, 1969 (Aronson & Davidson, 1967a) .
The modifications made in the colorimetrie assay method may be responsible for observed high specific activity of ram acrosomal hyaluronidase. Compared to the partially purified bull sperm acrosomal hyaluronidase which has a specific activity of 3-5 by the colorimetrie method and the crude acrosomal extract of ejaculated ram spermatozoa which has an average specific activity of 1-5 (Zaneveld et al., 1973) , the crude acrosomal extract of ejaculated ram spermatozoa by the modified assay method has a specific activity of 112. Low specific activity of acrosomal hyaluronidase of bull spermatozoa may partially be due to the leakage of hyaluronidase from spermatozoa in this species (Masaki & Hartree, 1962) . Zaneveld et al. (1973) suggest that bull sperm acrosomal hyaluronidase is identical to bull testicular hyaluronidase. The molecular weight of ram sperm acrosomal hyaluronidase resembles that of the purified bull testicular hyaluronidase (Borders & Raftery, 1968) . Bull sperm acrosomal hyaluronidase, however, has an optimum at pH 3-75 (Zaneveld et al., 1973) , the testicularhyaluronidase has a broad pH optimum (Meyer, 1971) and ram sperm acroso¬ mal hyaluronidase has an optimum at pH 4-3. Hyaluronic acid and chon¬ droitin sulphate A, and C are the substrates for testicular hyaluronidase (Meyer, 1971) as well as for ram sperm acrosomal hyaluronidase. Aronson & Davidson (1967b) 
